A novel flow cytometry-based assay for the quantification of Staphylococcus aureus adhesion to and invasion of eukaryotic cells.
Flow cytometry is a powerful tool for analyzing the adhesion to and invasion of Staphylococcus aureus (S. aureus) to eukaryotic cells. Established techniques have used bacteria that have been genetically modified to express fluorescent proteins or directly labeled with fluorochromes prior to infection. Such approaches are appropriate in most cases; however, the use of genetically or chemically altered bacteria could introduce a bias when measuring fine differences in adhesion and invasiveness. Here, we describe a combined flow cytometry-based invasion and adhesion assay that does not require the processing of bacteria prior to internalization. This method was performed on osteoblastic MG-63 cells infected with S. aureus reference strain 8325-4 and its invasion-deficient isogenic mutant, which carries deletions in the genes encoding fibronectin-binding proteins A and B. The data from this assay were compared to those obtained using the standard gentamicin protection assay. The results obtained by the two methods were consistent. Moreover, quantification of internalized bacteria was more reproducible using the flow cytometry-based assay than the gentamicin protection assay, which allowed for the simultaneous quantification of host cell adhesion and invasion.